In this paper, The Hermitian reflexive solutions and the anti-Hermitian reflexive solutions of matrix equations D XC B AX , are considered. With special properties of partitioned matrices and Hermitian reflexive (anti-Hermitian reflexive) matrices, the necessary and sufficient conditions for the solvability and the general expression of the solution are obtained. Moreover, the related optimal approximation problem to a given matrix over the solution set is considered.
Introduction
Matrix inverse problem B AX has been widely discussed since 1982, which is very useful in engineering, communication theory, and numerical theory, and others. In fact, matrix inverse problem B AX is a special case of matrix equations D XC B AX , . In recent years, many authors have studied it, and a series of meaningful results were achieved. For instance, the unconstraint solutions of such matrix equations have been achieved [1-3]. However, the solution matrix, X , which arises in physical problems, is usually constrained. It is necessary to study the constrained solutions of such matrix equations. So Li [4, 5] obtained its generalized reflexive solutions and generalized anti-reflexive solutions with special properties of generalized reflexive matrices. However, the Hermitian reflexive solutions and the anti-Hermitian reflexive solutions of matrix equations D XC B AX , have not been concerned with. In this paper, we will discuss this problem. Let . The set of all n n anti-Hermitian reflexive matrices with respect to the generalized reflection matrix J is denoted by ) (J AHC n n r .
In this paper, we consider the following problems. Problem 1 Given matrices , , where E S is the solution set of problem 1. This paper is organized as follows. In section II, we first study the special properties of matrices in ) (J HC n n r ( ) (J AHC n n r ). Then using these properties, together with papers [6-19], we obtain the solvability conditions and the general solutions of problem 1. In section III, we first show the existence and uniqueness of the solution for problem 2, then derive an expression of the solution when the solution set E S is nonempty.
Solvability conditions of problem 1
We first discuss the structure of n n generalized reflection matrix J and the set ) (J HC n n r
, the only possible eigenvalues of J are +1 and -1. Say, +1 is an eigenvalue of multiplicity r . Since , J J H the eigenspace associated with +1 has also size r and its orthogonal complement (obviously, of size r n ) is the eigenspace associated with -1. Thus we can easily show the following lemma.
Lemma 2.1 Let J be the n n generalized reflection matrix. Then there exists an n n unitary matrix U such that (2.1)
By definition 2 and definition 3 in the previous section and the above lemma we have the following result for the structure of the set ) (J HC n n r 
Lemma 2.4 [7] Let
. Then the Moore-Penrose generalized inverse for the partitioned
Lemma 2.5 [8] Given 
We have 
According to (2.25), it is easy to prove that if problem 1 has solutions in ) (J HC n n r ( ) (J AHC n n r ), then the solution set is nonempty closed convex set. We claim that for any given n n C X * , there exists a unique optimal approximation for problem 2. 10 , X X are given by (2.34). Proof Noticing theorem 2.2 and the proof of theorem 3.1, we can prove theorem 3.2 by the same method.
Conclusions
In this paper, we considered the Hermitian reflexive solutions and the anti-Hermitian reflexive solutions of matrix equations D XC B AX , . we also considered, in corresponding solution set, the nearest solution to a given matrix in Frobenius norm. The solvability conditions and the explicit formula for the solution are given. The method used here mainly comprises the singular value decomposition and Moore-Penrose generalized inverse of a partitioned matrix.
